The chief source of blood supply to the gallbladder and the cystic duct is the cystic artery. Cystic artery commonly arises from the right hepatic artery in the angle between the common hepatic duct and cystic duct. Calot's triangle is a triangular space formed between the cystic duct, the common hepatic duct and inferior surface of segment V of the liver. The most important content of the triangle is the cystic artery. Appreciation of variations in the ductal and arterial anatomy of the triangle is of considerable importance during excision of the gallbladder.
INTRODUCTION
The chief source of blood supply to the gallbladder and the cystic duct is the cystic artery. Cystic artery commonly arises from the right hepatic artery in the angle between the common hepatic duct and cystic duct.
anatomy, as well as the presence of anatomical variations contribute to the occurrence of major intraoperative and postoperative complications. 3 Safe cholecystectomy either open or laparoscopic, requires a good knowledge of anatomy of the cystic artery and its variations. Hence appropriate insight into the cystic artery anatomy and its variations is of special importance to both patient and surgeon to avoid injury to the artery that usually leads to complications, morbidity and mortality.
METHODS
The present study was performed on 100 human liver specimens with intact gall bladder and extrahepatic duct system obtained from cadavers from Department of Anatomy and post mortem cases from Department of Forensic Medicine. The organs were taken from both the sexes and from 30-79 year age group. The study was done at Mysore Medical College and Research Institute, Mysore, over a period of 18 months.
Method of Collection of Data

From the cadavers
After exploring the peritoneal cavity, the anterior layer of peritoneum was removed from the lesser curvature of the stomach. Left gastric artery was identified and traced till the omental bursa. Right gastric artery was identified and traced to the common hepatic artery. The common hepatic artery was dissected till the gastroduodenal artery was given off and the proper hepatic artery was defined. The right and left hepatic arteries were identified and cystic artery was studied. 4 Once the cystic artery was defined it was cleaned and traced up to its division into the superficial and deep branches close to the neck of the gallbladder.
From the post-mortem cases
Cadaver was placed supine on the dissection table and the abdominal cavity was exposed by giving the classic midline incision from the chin to the symphysis pubis. Then the anterior abdominal wall was retracted laterally.
Specimens were collected as block dissection of the liver along with associated structures like the hepatic artery, portal vein, hepatic ducts, part of the abdominal aorta including the celiac trunk and the superior mesenteric artery and part of the inferior vena cava and other related structures like part of the diaphragm, part of the duodenum and pancreas.
Each specimen was thoroughly washed to remove blood clots and then tagged with a token having identification number and fixed in 10% formalin for 15 days. All specimens were dissected carefully to observe the parameters of the study.
Parameters Studied
1. Source of origin of the cystic artery was noted. 2. Distance between the point of origin of the cystic artery and the point of origin of the parent vessel was measured. 3. Length of the cystic artery was measured from point of origin to the division of the artery into superficial and deep branch. 4. Mode of termination of the cystic artery was noted. 5. Relation of the cystic artery to the Calot's triangle was noted (inside/outside). 6. Relation of the cystic artery to the cystic duct, common hepatic duct and common bile duct was also noted (anterior/posterior/medial/lateral/not related).
Measurement of Length
Length was measured with the help of the divider. The ends of the divider were then kept on Vernier calliper and exact length was noted.
Following statistical methods were employed in the present study.
Descriptive statistics
The data was summarised using descriptive statistics like frequency, percentage, mean, standard deviation and cross tabulation. Descriptive statistics provide information about the frequency, distribution, variability and central tendency of a variable.
Tests of significance
These tests were applied to know whether the difference observed in statistical parameters between different samples are due to sampling variation or not.
Tests of significance applied in the present study were,
All the statistical calculations were performed using the software SPSS for windows (Statistical Presentation System Software, SPSS Inc, 2004, New York) version 13.0.
RESULTS
It was observed that the origin of the cystic artery was normal in 92% of cases and variations were seen in rest A significant observation in the present study was with regard to the mean distance at which origin of the cystic artery can be expected from the point of origin of various possible sources. This distance varied significantly with change in the source of origin of the cystic artery. When the source was right hepatic artery this distance was 2.012 cm, with AB RHA as the source this distance was 4.27 cm (table 1). A significant difference (p<0.05) was observed in the relation of mean distance between the point of origin of the cystic artery and the point of origin of the parent vessel with respect to the source of origin.
The mean length of the cystic artery in the present study was 17.60 mm and ranged between 3.7 mm to 42 mm. Mean length in males was 17.40 mm and in females 17.88 mm (table 2) .
In 97% cases the cystic artery terminated by dividing into superficial and deep branches. In the rest, the artery continued as superficial branch, the deep branch being replaced by the accessory cystic arteries. Out of 97% cases, in 93 cases (96%) the termination was close to the neck of the gallbladder, in 3 cases (3%) away from the neck of gallbladder and only in 1 case (1%) lateral to the CHD. In 65% cases the cystic artery was seen within the Calot's triangle and in 35% it was outside the Calot's triangle ( figure 3 and 4) . In 67% cases the cystic artery was medial to the cystic duct. In 63% cases the cystic artery was lateral to the common hepatic duct and passed anterior to it in 30%. 
DISCUSSION
Observations on variations in the origin of the cystic arteries in the present study showed that, the most common source of origin of the cystic artery was the right hepatic artery (in 92% specimens). Comparison of this observation with other studies is as follows: Lowest observed incidence (54%) of the cystic artery arising from the right hepatic artery is reported by Pushpalatha K. Difference in the incidence between the present study and the above mentioned author might be because of the difference in the number of specimens studied.
Variations in the source of origin of the cystic artery can be explained on embryological basis. The normal pattern of cystic arterial origin is in which this artery arises as a branch from terminal portion of the right hepatic artery. Next in order would be origin from the right hepatic artery, but from the more proximal portion of that vessel.
Then an origin from the distal portion of the hepatic artery proper, before division into right and left hepatic arteries, would be expected to follow in frequency; after that an origin from the left hepatic artery. Further migration down the arterial tree would bring the cystic to arise as a branch from the gastroduodenal artery. Next would be origin as a branch of the common hepatic artery, then derivation from celiac axis itself. Spatially more remote would be a right or accessory right hepatic artery, arising not from the celiac axis or common hepatic arteries, but from superior mesenteric artery, the cystic branch then being derived from the terminal portion of such an anomalous right hepatic artery.
Migration downward towards the source branch derived from the aorta or even from the axial vessel itself could be expected as less frequent pattern, the cystic artery thus arising from the celiac axis, superior mesenteric artery, or aorta itself. In rare instance, origin could be conceivably take place from the terminal gastroduodenal branches, the right gastroepiploic and superior pancreaticoduodenal arteries or even from a supraduodenal branch of hepatic or gastro duodenal origin. 7 Mean length of the cystic artery in the present study was 17.6 mm and ranged from 3.7 mm to 42 mm. Observation regarding the mean length of the cystic artery in the present study was in agreement with the work of Desilva et al. Surgeons should be aware of such short type of cystic artery as this can most often be confused for double cystic artery.
In the present study the cystic artery was seen within the Calot's triangle in 65% cases. Comparison of this observation with other studies is as follows: 
